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(57) A teat cup (1 ) constructed to apply treatment 
and cleaning fluid to cows teats, post-milking, comprises 
a nozzle (13) in the head portion (6) of the flexible liner 

(3) of the teat cup for delivering fluid internally of the teat 
cup. A delivery tube (14) for supplying fluid to the nozzle 
(1 3) is integrated with the teat cup. The nozzle is directed 
so as to discharge fluid towards the milk discharge end 

(4) of the teat cup. When milking is terminated, treatment 
fluid is injected through the nozzle (1 3) into the head por- 
tion of the liner (3) just prior to and/or as the teat cup is 
being withdrawn from the teat and, as a result, the teat 
cup wipes the injected fluid down the teat so as substan- 
tially to coat the teat with the treatment fluid. When the 
teat cup (1 ) falls into an inverted rest position, after take- 
off, the interior of the liner (3) may be flushed and dried 
with disinfectant, water and compressed air discharged 
upwardly into the liner by the nozzle (1 3). Flushing fluid 
can then drain downwardly from the liner and through its 
mouth (7). 



Fig 1 
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Description 

[0001] The present invention relates to milking equip- 
ment and, more particularly, to teat cups which enable 
the application of treatment fluid to animals' teats and 
the treatment and cleansing of theteat cups, postmilking. 
[0002] Conventionally, milking equipment installed in 
a milking parlour comprises a milking point at each animal 
stall within the parlour. Each milking point includes a milk- 
ing cluster of teat cups for connecting the equipment to 
the teats of an animal to be milked. In the case of cows, 
for example, each milking cluster has fourteat cups. Each 
teat cup comprises a hollow shell supporting a flexible 
liner which has a barrel portion for engaging about a teat 
and, at its upper end, has a head portion with a mouth 
through which the teat is engaged with the barrel of the 
liner. At the opposite, discharge end of the teat cup, the 
liner communicates with a flexible, short milk tube con- 
nected to a, so called, clawpiece of the cluster where the 
milk extracted from the animals teats is collected and 
delivered, via a flexible, long milk tube, to the collection 
chamber of the equipment. Upon commencement of 
milking, a vacuum is applied to the teat cups, via the long 
milk tube, the clawpiece and the short milk tubes, for the 
purposes of extracting milk from the teat cups. This vac- 
uum also leaks between the barrel of the liner and the 
engaged teat and is applied to a void formed about the 
teat in the head of the liner in order to capture the cup 
on the teat. Milking is achieved by automatically and al- 
ternately applying vacuum and atmospheric pressure 
pulses to the space between the shell and the liner of 
each teat cup in order to flex the liner and stimulate dis- 
charge of milk from the engaged teat. The clawpiece in- 
cludes a distributor for distributing the pneumatic pulses 
to the individual teat cups, via flexible pneumatic lines, 
as well as for distributing disinfectant and othertreatment 
fluid, water and compressed airto the individual teat cups 
for the purposes of treating and cleansing the teats and 
teat cups. 

[0003] After completion of a milking cycle, the milking 
cluster at each milking point is withdrawn from the teats 
(commonly referred to as "take-off") such as by an auto- 
matic cluster remover, and the animal's teats are manu- 
ally or automatically treated with disinfectant and condi- 
tioning fluid, such as, iodine or chlorohexadine and an 
emollient. The manual dipping, spraying and otherwise 
washing of teats and teat cups with disinfectant and 
cleansing fluid is labour intensive and has the additional 
drawbacks that the washing process may not be carried 
out in a timely fashion and the quality of the washing may 
be variable dependent upon the operator. Automatic sys- 
tems which are currently available for mechanically 
spraying disinfectant and washing fluid onto teats and 
into teat cups tend to give variable results, Moreover, 
whether manual or mechanical spraying is utilised, the 
resulting vapour or spray mist may pose a health risk. 
[0004] EP-A-0277396 discloses milking equipment 
utilising a teat cup comprising an outer casing supporting 



a flexible liner for engaging about the teat of a female 
animal to be milked, in which the flexible liner includes 
at least one opening through which washing and/or rins- 
ing agent is supplied for flushing along the teat. 

5 [0005] An automatic system for disinfecting at least the 
lower parts of teats engaged with teat cups and also the 
teat cups, themselves, upon completion of a milking cy- 
cle, is described in DE-A2 622 794. In this system, each 
teat cup has a nozzle arranged to inject sanitising fluid 

10 into the lower part of the barrel of the teat cup liner at a 
position below the engaged teat. The nozzle is directed 
upwardly in order to discharge the sanitising fluid toward 
the engaged teat. It is connected to a source of sanitising 
fluid which is operated to inject the sanitising fluid into 

*5 the teat cup, upon completion of milking and whilst the 
teatcup is engaged with and being removed from the teat. 
[0006] A system for automatically cleansing teat cups 
subsequent to milking, is described in EP-A-0 543 463. 
Each teat cup has a tube for supplying cleansing fluid to 

20 the interior of the teat cup liner connected to the short 
milk tube at a point near the liner. This supply tube is 
arranged to inject a stream of cleansing fluid into the liner 
in a direction towards the mouth of the liner. The cleans- 
ing fluid is injected into each teat cup after withdrawal of 

25 the teat cups from a cow and when the teat cups are 
hanging with their mouths downwardly, in a rest position. 
Hence, the cleansing fluid is squirted downwardly into 
the milk line and via the inside wall of the liner to the 
mouth of the liner. Theteatcup may alternately beflushed 

30 several times with cleansing fluid and compressed air for 
blowing clean and drying the teat cup. 
[0007] An object of the present invention is to simplify 
the construction of a teat cup adapted for treating and 
cleansing an animal's teat and the teat cup, post-milking. 

35 [0008] To this end, the invention resides in a teat cup 
as set forth in claim 1 hereof. 

[0009] Treatmentfluid maybe injected manually or au- 
tomatically into the head portion of the teat cup liner of 
the teat cup according to the invention. The injection of 

40 treatment fluid at this position, just prior to and/or during 
withdrawal of the cup from the teat enables the teat cup 
to wipe the injected fluid down the teat as the teat cup is 
withdrawn, and substantially coat the teat with the fluid. 
As a result, the teat is coated immediately after milking 

45 thereby giving protection before the teat is exposed to 
the environment. Moreover, any vapourised liquid is con- 
tained within the head of the liner thereby reducing the 
emission of vapour and spray mist associated with known 
manual and automatic spray devices with consequent 

50 reduction of the health risk. The process of discharging 
treatment fluid into the head of the liner can be fully au- 
tomated saving labour costs and affording the operator 
moretimetospendon p re-mi I king routines. Furthermore, 
the treatment process enables economical fluid use and 

55 the amount of fluid used can be calibrated so as to min- 
imize waste and also any environmental inpact. 
[0010] When the teat cup is used with milking equip- 
ment, the discharge of the treatment fluid into the head 
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portions of the liners and about the animal's teats may 
be initiated for example, in response to a signal initiating 
automatic cluster removal. The fluid is thereby applied 
to the teats and is coated over the latter as the teat cups 
are withdrawn and wipe down the teats. After take-off, 
the teat cups may be flushed or rinsed internally and 
dried, for example, with disinfectant, water and com- 
pressed air. Hitherto, this has typically been done by back 
flushing, or internally rinsing the teat cups, via flush 
valves connecting the short milk tubes to the discharge 
ends of the teat cups. Upon take off, the milking cluster 
is designed so as to enable the short milk tubes to fall 
away from the centre line of the cluster so that the teat 
cups are inverted and hang with their heads downwardly 
from the claw device in a rest position. Back flushing is 
performedwith the teat cups in this position. Consequent- 
ly, fluid can escape through the mouths of the teat cups. 
[0011] The nozzle means may be arranged to dis- 
charge fluid into the head portion of each liner in a direc- 
tion towards the discharge end or passageway of the 
liner. Hence, when the teat cup is allowed to fall into its 
inverted rest position, after take-off, with the head portion 
of the teat cup being directed downwardly, the interior of 
the liner may be flushed with fluid discharged upwardly 
into the barrel of the liner from the head portion. The 
flushing fluid can then drain downwardly from the interior 
of the liner and through its mouth. 
[0012] Consequently, in addition to enabling treatment 
fluid to be discharged into the head of the teat cup liner 
so that the engaged teat is coated with fluid during take- 
off, the teat cup may serve the dual purpose of enabling 
sanitising, washing and drying of the teat cup liner after 
take-off by the injection of fluid upwardly into the liner 
when the teat cup falls into its rest position with its head 
downwardly. 

[0013] During treatment and cleansing of the teats and 
teat cups, there is a risk that the fluids used may con- 
taminate the harvested milk if they are not physically pre- 
vented from entering the short milk tube. Hence, the teat 
cup may be used with a shut-off valve which is connected 
to the discharge passageway of the liner and which can 
be actuatedto prevent ingress of treatmentandcleansing 
fluids into the milk tubes when, subsequent to milking, 
such fluids are discharged into the teat cup. Convenient- 
ly, the shut-off valve is mounted on the teat cup at the 
discharge end of the liner. 

[001 4] In the event that a teat cup becomes entangled 
upon take-off and is held in a head up attitude, a non- 
return bleed valve may be disposed adjacent and up- 
stream of the shut off valve in order to allow liquid to drain 
from liner. 

[0015] Preferably, the nozzle means is supplied with 
fluid via a non-return valve which may be disposed in the 
delivery tube supplying fluid to the nozzle means. This 
is desirable in order to avoid the vacuum occurring within 
the head of one teat cup of a milking cluster from affecting 
that in another one of the cups of the cluster when there 
is a difference in the degree of vacuum occurring within 



the teat cups as a result of the vacuum applied to the 
milk tubes for extracting milk from the teat cups. Differ- 
ences in the degree of vacuum may occur, for example, 
because of the different sizes of the teats engaged by 
5 the teat cups of the cluster. 

[0016] In order that the present invention may be more 
readily understood, reference will now be made to the 
accompanying drawings, in which:- 

10 Figure 1 is an axial section through a teat cup and 
associated shut off valve, when in the milking posi- 
tion, with the valve being shown in an unactuated 
condition, 

Figure 2 is a view similar to Figure 1 showing the 
*5 valve in an actuated condition, and 

Figure 3 is a view similar to Figure 2 showing the 
valve and teat cup in the inverted rest position which 
the teat cup is designed to adopt after take off. 

20 [0017] The teat cup illustrated in Figures 1 , 2 and 3 of 
the accompanying drawings is one of four similar teat 
cups of a milking cluster used for milking a cow and which 
is connected to automatic milking equipment. Each teat 
cup 1 comprises a hollow cylindrical shell 2 supporting a 

25 flexible liner 3 in spaced relation with the shell. As viewed 
in Figures 1 and 2, the liner has a cylindrical barrel portion 
8 sealed to the shell adjacent the bottom, discharge end 
4 and adjacent the top or head end 5 of the cup. At the 
latter end, the liner has a head portion 6 which engages 

30 about the outside of the shell in order to seal the shell to 
the head end of the barrel, and which projects above the 
adjacent end of the shell. The head 6 of the liner is formed 
with a mouth 7 permitting access to the interior of the 
liner. Between the top of the barrel 8 of the liner and the 

35 mouth 7, the head of the liner is formed with an internal 
annular cavity 9 which, when an animal's teat is inserted 
into the cup through the opening 7, forms a void or space 
10 between the side of the teat and the head. At the 
discharge end 4 of the cup, the liner has a discharge 

40 passageway 4a communicating with a flexible, short milk 
tube 1 1 which connects the teat cup to a clawpiece (not 
shown) of the milking cluster and via which vacuum is 
applied to the inside of the liner for removing, from the 
cup, milk discharged by the teat during the milking cycle. 

45 By way of example, the shell 2 may be produced from 
stainless steel or plastics material and the liner 3 may be 
moulded from resilient plastics, synthetic rubber or sili- 
cone. 

[0018] As will be appreciated by those skilled in the 
50 art, the cup 1 is fitted with suitable means (not shown) 
for connecting the space 1 2 between the shell 2 and the 
liner 3, via the clawpiece, to the associated milking point 
which has control means for alternately supplying vacu- 
um pulses and venting the space 12 to atmosphere in 
55 order to cause the liner 3 to flex against the teat and 
stimulate a milking operation. The vacuum is supplied 
from a common source connected to the milking point by 
a manifold assembly of the milking equipment. 
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[0019] Extending into the inside of the head 6 of the 
liner, and into the cavity 9, is an injection nozzle 13 which 
is integral with a tube 1 4 for delivering fluid to the nozzle. 
This tube extends down the outside of the teat cup, to 
which it may be secured in any convenient manner, and 
has its distal end coupled, via the housing of a shut-off 
valve 20 (more fully described below), to a control valve 
system for selectively connecting the nozzle to supplies 
of disinfectant, conditioner, washing water and com- 
pressed air. The injection nozzle 13 is configured so as 
to direct fluid discharged from the nozzle inwardly and 
downwardly into the interior of the barrel 8 of the liner, 
as viewed in Figures 1 and 2. 

[0020] The discharge end 4 of each teat cup liner is 
coupled to the associated short milk tube 11 by a shut 
off valve 20. The latter comprises a valve body 21 having 
a milk passageway 22 therethrough, opposite ends of 
which terminate in spigots 23, 24 connecting the milk 
passageway to the discharge passageway 4a of the teat 
cup liner and the short milk tube, respectively. The valve 
body 21 has a cylindrical valve chamber 25 to one side 
of the milk passageway 22 which is connected to the 
latter via a circular opening 26. A valve member 27 
moulded from flexible membrane material, such as, rub- 
ber, silicone or other elastomeric material, forms a seal 
between the chamber 25 and the opening 26. The mem- 
brane valve member 27 is moulded in a cylindrical cap- 
like shape having its cap portion 27a projecting into the 
chamber 25 and the cavity in the cap portion facing the 
milk passageway 22, when in the unactuated position 
shown in Figure 1 . This valve member is fastened in po- 
sition by an outwardly projecting radial flange 28 about 
the mouth of its cavity trapped between mating parts of 
the valve body. The valve chamber 25 is selectively con- 
nectable to a source of pneumatic pressure or vacuum 
for controlling the valve member 27 via a port 29 in the 
wall of the chamberwhich has its external end connected 
to a flexible pneumatic tube 30 coupling the port to the 
source of pneumatic pressure or vacuum. A pressure 
sensor (notshown) may monitorthe pressure in the valve 
chamber 25 for detecting possible malfunction of the 
membrane valve member 27. A recess 31 is formed 
about the internal wall of the milk passageway 22 adja- 
cent the valve chamber 25 for locating the valve member 
27 when the latter is extended across the passageway 
in its actuated position. 

[0021 ] The valve body 21 of the shut-off valve serves 
as a fixing point for the distal end of the delivery tube 14 
for the injection nozzle 13. At its distal end, the delivery 
tube is coupled to a fluid passageway 32 formed through 
the valve body and having its inlet end 33 connected to 
a fluid supply tube 34 connected to the valve control sys- 
tem for selectively connecting the nozzle to supplies of 
treatment and cleansing fluid and compressed air. The 
inlet end 33 of the passageway 32 includes a pressure 
differential responsive, non-return valve 35, typically, a 
duckbill valve, which prevents a highervacuum occurring 
within the head of one teat cup, as a result of the vacuum 



applied for extracting milk, from affecting the vacuum in 
another one of the cups, when there is a difference in the 
degree of vacuum occurring within the heads of the teat 
cups. 

5 [0022] Formed through the wall of the valve body 21 
immediately upstream of the location recess 31 is a drain 
port 37 for enabling fluid trapped by the shut-off valve to 
drain from the valve. This port is controlled by a non- 
return flap valve 38 mounted on the valve body at the 

10 external end of the drain port 37. 

[0023] Sanitising, rinsing and dryingf luids, such as dis- 
infecting and conditioning liquid, water and compressed 
air, as well as compressed air and vacuum for providing 
pneumatic control signals, are supplied to each milking 

15 point, from common sources, by a manifold system. At 
each milking point, a stall control unit incorporating so- 
lenoid operated valves selectively supplies the fluids from 
the manifold system to the teat cups 1 , via a distributor 
mounted on the clawpiece and flexible tubing connecting 

20 the distributorto the teat cups. The clawpiece also serves 
to distribute pneumatic milking pulses derived from suit- 
able sources to the spaces 1 2 in the teat cups for milking 
purposes. The apparatus for generating and supplying 
the pneumatic milking pulses is conventional and, since 

25 it forms no part of the present invention, it will not be 
described in detail. 

[0024] When a milking point is to be operated to milk 
a cow, for example, the stall control unit is actuated to 
apply vacuum tothe short milktubes 1 1 of the associated 

30 milking cluster and the teat cups 1 are fitted to the cow's 
teats T. When fitted, the teat cups are attached in the 
positions generally illustrated in Figures 1 and 2 with their 
heads 5 uppermost. The vacuum applied to the short milk 
tubes extracts, from the teat cups, milk discharged into 

35 the teat cup liners 3 from the engaged teats. It is also 
applied via the liner barrels, to the voids 1 0 between the 
teats and the heads 6 of the liners and serves to capture 
the cups on the teats. Vacuum and atmospheric pressure 
are then alternately applied in pulses to the space 12 

40 between the liner and the shell of each teat cup in order 
to flex the liner against the teat and stimulate milking. 
These pneumatic pulses are alternately applied to pairs 
of the teat cups. Milk is extracted from each teat cup, via 
its discharge passageway 4a, the associated shut off 

45 valve 20 and the short milk tube 1 1 , by the vacuum ap- 
plied through the claw device. This vacuum also retains 
the non-return flap valves 38 in the closed condition so 
that milk cannot bleed through the drain port 37. 
[0025] During the milking cycle, the shut off valves 20 

50 are in the open position, as illustrated in Figure 1. Also, 
during the milking cycle, clean filtered air, at atmospheric 
pressure, is admitted into the head of the liner, via the 
delivery tube 14 and the injection nozzle 13, under the 
control of a vacuum control valve disposed in the stall 

55 control unit and upstream of the non-return valves 35, in 
order to avoid the occurrence of excessive vacuum in 
the liner head and the risk of the liner creeping up the 
teat with resultant discomfort to the animal. 
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[0026] When the milking cycle is to be terminated, 
which is detected by a milk flow meter of the stall control 
unit as a reduction of milk flow below a predetermined 
level, the automatic cluster remover is signalled to take 
off the cluster from the cow's udder and, also, the pro- 
grammable electronic circuit board of the stall control unit 
is signalled to commence the treatment and cleansing 
cycle. The valve system of the milking equipment main- 
tains the supply line to the stall control unit primed with 
disinfectant so that, when the system is actuated to sup- 
ply disinfectant to the tubes 34, disinfectant is supplied 
and distributed to the injection nozzles 13 in the liner 
heads of the teat cups with minimum delay and can be 
delivered at low pressure. The injection of this fluid is 
timed to occur upon or immediately prior to actuation of 
the cluster remover. Removal of the cluster from the teats 
may be aided by delivering pulses and/or a charge of 
low-pressure compressed air to the injection nozzles 13 
and into the void 10 in each cup. In any event, as the 
cups are removed, disinfectant is discharged into each 
void 10 from the associated nozzle, spreads about the 
void and is wiped down the outside of each teat, thus 
ensuring that the whole teat is hygienically coated with 
disinfecting liquid. Because the fluid is injected at low 
pressure and because it is contained within the voids 10 
as the cups are removed from the teats, this alleviates 
the problem of fluid vapour or mist in the surrounding 
environment and consequent health risks. Prior to full 
take off, compressed air is applied to the shut-off valves 
20 via the pneumatic tubes 30, to actuate or extend the 
membrane valve members 27. As illustrated in Figure 2, 
upon the application of air pressure, each valve member 
is turned inside out so as to project across the milk pas- 
sageway 22 and is expanded or inflated so as to seal 
with the recess 31 . This blocks the associated milk pas- 
sageway and shuts-off fluid flow therethrough for the re- 
mainder of the treatment and cleansing cycle. Preferably, 
a pressure sensor monitors the shut-off valves to sense 
whether or not the valve members have operated cor- 
rectly. If they have not, the associated milking cluster is 
shut down in conjunction with the actuation of an alarm. 
[0027] Following actuation of the shut off valves 20 and 
take off, the teat cups 1 naturally fall into a rest position 
in which they hang downwardly from the short milktubes 
1 1 and in an inverted position with their heads downward- 
ly, as illustrated in Figure 3. When the teat cups fall into 
this downwardly hanging position, the control valve sys- 
tem connected to the supply tubes 34 is actuated so as, 
for example, sequentially to deliver two pulses of water, 
a pulse of disinfectant, such as iodine, two further pulses 
of water and then compressed air to the nozzles 13. Noz- 
zles 1 3 spray these various fluids upwardly into the bar- 
rels 8 and towards the discharge passageway 4a of the 
teat cup liners. The first two pulses of water flush the 
liners to wash away milk residue, soil and traces of the 
original disinfectant. The subsequent pulse of disinfect- 
ant is used to disinfect the liners and thereafter the pulses 
of water and compressed air wash away the disinfectant 



and dry the liners preparatory to the next milking cycle. 
Subsequent to the air drying pulses, vacuum is applied 
to the pneumatic lines 30 of the teat cups in order to 
retract the membrane valve members 27 from the milk 
5 passageways 22 into the valve chambers 23 and restore 
the valve members to the position shown in Figure 1 . 
[0028] Because vacuum is no longerappliedtothe milk 
passageways 22 to withdraw milk from the teat cups 
when the milking cycle is terminated, the pressure in the 
10 milk passageways above the extended membrane valve 
members 27 returns to atmospheric pressure and the 
flap valves 38 are free to open. This provides the facility 
for any fluid to drain away if a teat cup, for some reason, 
becomes entangled and is prevented from falling over 
*5 upon take off and is held in a partially upright position. 
[0029] Whilst a particular embodiment has been de- 
scribed, it will be understood that modifications can be 
made without departing from the scope of the invention 
as defined by the appended claims. For example, be- 
20 cause the treatment and cleansing fluids are injected 
through a nozzle 13 in the head of the teat cup liner 3 
and the treatment and cleansing etc of the interior of the 
teat cup is performed with the teat cup in a head down 
position so that the fluids drain through the mouth 7, it is 
25 not essential to position a shut-off valve, such as valve 
20, at the discharge end 4 of the teat cup or in the asso- 
ciated short milk tube 1 1 . This is because the short milk 
tube and the spigot connecting the short milk tube to the 
clawpiece are typically designed to cooperate and shut- 
30 off fluid flow from the short milk tube into the clawpiece 
when the teat cup hangs from the spigot in its rest position 
[0030] The teat cup may be fitted with more than one 
nozzle 13 for injecting fluid into the cavity 9 in the head 
6 of the liner 3 and these nozzles may be supplied via 
35 one or more fluid delivery tubes 14. Whilst, as described, 
the fluid delivery tube 14 is a separate tube, according 
to the present invention, it is integrated with the teat cup. 
It may, for example, extend between the shell 2 and the 
liner 3. 



Claims 

1. A teat cup (1) comprising a flexible liner (3) for en- 
45 gaging about a teat of an animal to be milked, said 

liner having a head portion (6), at one end, provided 
with a mouth (7) through which theteat is engageable 
with the liner, and a milk discharge passageway (4a) 
at the opposite end, nozzle means (1 3) for discharg- 
50 ing fluid into the head portion (6) of the liner, and one 
or more delivery tubes (1 4) connected to the nozzle 
means (13) for supplying fluid thereto, character- 
ized in that the or each delivery tube (14) is inte- 
grated with the teat cup. 

55 

2. A teat cup as claimed in claim 1, wherein the liner 
(3) is supported by a shell (2) and the or each delivery 
tube (14) extends between the shell and the liner. 
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3. A teat cup as claimed in claim 1 or 2, wherein the 
head portion (6) of the liner has an internal annular 
cavity (9) which, when the teat cup is engaged with 
an animal's teat, forms a void (1 0) between the side 

of the teat and the interior of the head portion, and 5 
wherein the nozzle means (13) is arranged to dis- 
charge fluid into the cavity (9) in the head portion. 

4. A teat cup as claimed in claim 1 , 2 or 3, wherein the 
nozzle means comprises one or more nozzles (12). 10 

5. Ateat cup as claimed in any preceding claim, includ- 
ing a non-return valve (35) connected to the nozzle 
means via which fluid is supplied to the nozzle 
means. is 

6. Ateat cup as claimed in claimed in preceding claim, 
including a shut-off valve (20) connected to the dis- 
charge passageway (4a) of the teat cup for shutting 

off fluid flow from the teat cup into a milk tube down- 20 
stream of the teat cup. 



25 



30 



35 



40 



50 



55 



6 



EP 1 795 069 A2 




7 



EP 1 795 069 A2 




8 



EP 1 795 069 A2 




EP 1 795 069 A2 

REFERENCES CITED IN THE DESCRIPTION 

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European 
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be 
excluded and the EPO disclaims all liability in this regard. 



Patent documents cited in the description 

• EP 0277396 A [0004] • EP 0543463 A [0006] 

• DE 622794 A2 [0005] 



10 



